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(57) ABSTRACT 

A communication device for transmitting and receiving 
control and user data bursts in a digital telecommunication 
system. Data bursts including bursts of a first type and bursts 
of a second type different from the first type, are received, 
with the first type bursts comprising a first training sequence 
and the second type bursts comprising a second training 
sequence, Data of the received data bursts are auto- 
correlated; and the type of a received data burst is recog- 
nized on the basis of a phase value of the auto-correlation 
result of the training sequence of the data burst. 

13 Claims, 3 Drawing Sheets 
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COMMUNICATION DEVICE AND 
DISTINGUISHING METHOD FOR 
DISTINGUISHING BETWEEN DIFFERENT 
DATA BURST TYPES IN A DIGITAL 
TELECOMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to a communication device 
for transmitting and receiving control and user data bursts in 
a digital telecommunication system and to a method for 
distinguishing between data bursts of a first type transmitted 
from a first communication device and data bursts of a 
second type different from said first type transmitted from a 
second communication device in a digital telecommunica- 
tion system. The communication device of the present 
invention can be a base station or a mobile terminal of the 
telecommunication system. The first communication device 
and the second communication device can be a base station 
and a mobile terminal, respectively, or two mobile terminals 
directly communicating with each other. The present inven- 
tion particularly enables the distinction of the traffic direc- 
tion of received data bursts. 

DESCRIPTION OF RELATED ART 

In a digital radio telecommunication system, one base 
station usually serves and communicates with several 
mobile terminals or user equipment terminals in predeter- 
mined cells. The transmission of data from the base station 
to the mobile terminals is called downlink and the transmis- 
sion of data from the mobile terminals to the base station is 
called uplink. In some telecommunication systems, a direct 
communication of data bursts between the mobile terminals 
is possible. The data, which can be either control data or user 
data, e. g. speech data, are transmitted in data bursts. For the 
transmission of data bursts, several transmission channels 
are defined. The transmission channels depend on the par- 
ticular telecommunication system in use. In each telecom- 
munication system, however, transmission channels for the 
transmission of synchronization data, control data and user 
data are necessary. By means of the synchronization data, 
the mobile terminals synchronize their time frames to the 
timing of the base stations. The control data channels are e. 
g. used by the base stations to transmit broadcast control 
data to all mobile terminals in the respective cell. The 
synchronization channel can be part of a control channel, for 
example the broadcast control channel. The data channels 
are used by the mobile terminals to transmit user data to the 
base stations and by the base stations to transmit user data 
to the mobile terminals. 

An example of the time frame structure of a media access 
control channel (MAC) comprising the most common chan- 
nels is shown in FIG. 1. The MAC frame structure shown in 
FIG. 1 comprises a control channel, e. g. a broadcast control 
channel (BCCH) used by the base stations to broadcast 
control data to all mobile terminals in the respective cells, 
traffic channels for uplink or downlink transmission of user 
data and a random access channel (RACH), The random 
access channel is used by the mobile terminals to transmit 
service requests to the base stations. E. g. if a mobile 
terminal needs a user data channel for transmitting user data 
to a base station, the mobile terminal sends a service request 
via the random access channel to the base station. The base 
station receiving the service request answers the request by 
sending a corresponding grant or refusal message back to the 
mobile terminal. 
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As shown in FIG. 1, the different channels comprise 
training sequences, preambles and/or headers. Training 
sequences or synchronization headers are mainly used for an 
accurate synchronization of the receiving unit, i. e. a base 
5 station or a mobile terminal receiving data bursts on a 
transmission channel to enable a reliable reception and use 
of the transmitted data. E. g,, a training sequence consists of 
a predetermined number of repetition patterns or symbols, 
whereby each symbol consists of a certain number of 
10 samples. Typically, all symbols or repetition patterns in a 
given training sequence are identical, i.e. have the same 
shape or content. 

Looking at the example of the GSM -system (global 
system for mobile communications), the normal user data 
15 bursts, the synchronization bursts and the random access 
bursts each comprise a training sequence. In the normal user 
data burst, the training sequence is located in the middle of 
a time slot and comprises 26 bits. In a synchronization burst 
the training sequence is also located in the middle of a time 
20 slot, but comprises 64 data bits. In a random access burst, the 
training sequence is located in the front part of the time slot 
and comprises 41 bits. In this case, a communication device 
receiving different types of data bursts can easily distinguish 
the different types of data bursts by their different training 
25 sequences and downlink and uplink data bursts can be 
recognized without problems. A mobile terminal therefore 
can distinguish easily between a broadcast control data burst 
broadcast from a base station to all mobile terminals in the 
corresponding cell and user data bursts or random access 
30 bursts transmitted from other mobile terminals to the base 
station. However, the use of training sequences of different 
length or shapes for the different types of data bursts requires 
a complex detector structure in the receiving unit, because 
the receiving unit has to deal with many different types of 
35 training sequences. 

Depending on the multiple access scheme used in the 
telecommunication system, e. g. frequency division multiple 
access, time division multiple access or code division mul- 
tiple access, a mobile terminal may have other criteria, e. g. 
40 frequency or code, available to distinguish if the data bursts 
have been transmit from a base station or from other mobile 
terminals. In this case, even the use of identical training 
sequences in the different types of data bursts may be 
possible. However, if no other criteria are available, as e. g, 
45 in a time division duplex mode (TDD mode), in which the 
same carrier frequency is used, a mobile terminal cannot 
distinguish if the data bursts are coming from a base station 
of from other mobile terminals when identical training 
sequences are used in the different data bursts. 

SUMMARY OF THE INVENTION 

The object of the present invention is therefore to provide 
a communication device for transmitting and receiving 
55 control and user data bursts in a digital telecommunication 
system, which is able to distinguish between different types 
of data bursts in an easy and simple way. The object of the 
present invention is further to provide a method for distin- 
guishing between data bursts of first type transmitted from 
go a first communication device and data bursts of a second 
type different from said first type transmitted from a second 
communication device in a digital telecommunication sys- 
tem. 

The above object is achieved by a communication device 
65 for transmitting and receiving control and user data bursts in 
a digital telecommunication system according to claim 1, 
which comprises receiving means for receiving data bursts 
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including data bursts of a first type and data bursts of a 
second type different from said first type, said first type 
bursts respectively comprising a first training sequence and 
said second type bursts respectively comprising a second 
training sequence. The communication device further com- 
prises correlation means for auto-correlating the data of 
received data bursts and outputting an auto-correlation result 
and recognizing means for recognizing the type of a 
received data burst on the basis of a phase value of the 
auto-correlation result of the training sequence of said burst. 
A communication device of the present invention can be a 
mobile terminal or a base station of the telecommunication 
system. 

The above object is further achieved by a method for 
distinguishing between data bursts of a first type transmitted 
from a first communication device and data bursts of a 
second type different from said first type transmitted from a 
second communication device in a digital telecommunica- 
tion system, said first type data bursts respectively compris- 
ing a first training sequence and said second type data bursts 
respectively comprising a second training sequence, which 
comprises the steps of receiving a data burst, auto- 
correlating the data of said received data burst and output- 
ting an auto-correlation result and recognizing the type of 
the received data burst on the basis of a phase value of the 
auto-correlation result of the training sequence of said data 
burst. The first communication device can be a base station 
and the second communication device can be a mobile 
terminal of the telecommunication system. Alternatively, the 
first communication device as well as the second commu- 
nication device can be mobile terminals of the telecommu- 
nication system. 

The communication device and the distinguishing method 
of the present invention particularly enable the distinction 
between different traffic directions. Thereby, a receiving 
communication device is able to distinguish if a received 
data burst is of interest or not. 

The present invention thus enables the use of training 
sequences with very similar shapes in the different types of 
data bursts used for different traffic directions, e. g. for the 
uplink and the downlink in the telecommunication system, 
so that the general structure of the communication devices in 
the telecommunication system is significantly simplified. 
Particularly, very similar structures for generating the train- 
ing sequences on the transmitter side and for correlating the 
received training sequences on the receiver side in the 
different communication devices can be provided. Further, a 
single detecting or recognizing structure can be used in the 
communication device for all different types of data bursts. 
Thus, the communication devices can be built in a simple 
and cost-effective way. 

The training sequences of different types of bursts can be 
formed with a very similar content or shape, but have to 
result in different phase values at the output of the auto- 
correlation means on the receiving side so that the different 
types of data bursts can be distinguished. Thus, the com- 
munication device of the present invention is able to distin- 
guish between different types of data bursts in a simple and 
easy way. 

The training sequences used in the different types of data 
bursts can but do not need to have an identical length as long 
as they result in a different phase information in the auto- 
correlation result on the receiver side. Thus, the content and 
the length of the different training sequences used in the 
different types of data bursts can be different from each 
other. If, e. g. the first training sequence has a length of 8 
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symbols and the second training sequence has a length of 6 
symbols, whereby each symbol has the same number of 
samples, the amplitude of the auto-correlation peak might be 
different. However, the important characteristic for the 
5 present invention is that the phase information of the auto- 
correlation result for the two training sequences is different 
so that the different types of data bursts can be distinguished. 
Even when the training sequences have different length, the 
same auto-correlator structure on the receiver side can be 

io Med - 

The present invention presents the concept of a digital 
telecommunication system, in which the base stations trans- 
mit data bursts of a first type including a first training 
sequence and the mobile terminals transmit data bursts of a 

15 second type including a second training sequence or vice 
versa. In other words, the base stations advantageously 
transmit the same first (or second) training sequence in all 
the different data bursts having a training sequence and the 
mobile terminals similarly transmit the same second (or 

20 first) training sequence in all their data bursts having a 
training sequence. Alternatively or additionally, different 
mobile terminals of the telecommunication system can 
transmit data bursts having respective different training 
sequences. E. g. a first mobile terminal may transmit data 

2S bursts of a first type including a first training sequence and 
a second mobile terminal may transmit data bursts of a 
second type including a second training sequence. Thus, a 
receiving device, as e. g. a base station or a mobile terminal, 
is able to distinguish the traffic direction of received data 

30 bursts. Thereby, the first training sequences and the second 
training sequences are different from each other, but have a 
very similar shape. The shape of the first and the second 
training sequences, respectively, are chosen so that the result 
of an auto-correlation procedure on the receiver side shows 

35 different phase values for the first and the second training 
sequence, respectively, so that they can be clearly distin- 
guished. Thus unnecessary processing and energy waste in 
the receiving communication device can be avoided on the 
basis of the distinction if the received data burst is of interest 

4Q or not. 

Advantageously, the recognizing means of the communi- 
cation device according to the present invention comprises 
means for detecting the phase of the auto -correlation result 
of the training sequence. In this case, the recognizing means 

45 can further comprise means for comparing the detected 
phase with a predetermined phase threshold to recognize the 
type of the received data burst. This first alternative enables 
a very accurate phase determination, which can be further 
used for the calculation of an accurate value of the frequency 

50 offset of the transmitted data bursts. 

In a second alternative, the recognizing means advanta- 
geously comprises means for detecting the sign value of the 
real part of the auto-correlation result of the training 
sequence and means for determining the type of the received 

55 data burst on the basis of said sign value. This second 
alternative enables a very simple structure of the recognizing 
means, since only the sign value has to be looked at. 

Further advantageously, in said first training sequence 
every symbol or pattern is inverted in relation to the respec- 

60 tive preceding symbol or pattern but not in said second 
training sequence, so that the different phase characteristics 
of the respective auto-correlation results enable a simple 
recognition of the type of the received data burst. Typically, 
the samples of the symbols of the training sequences are 

65 complex values, so that inverting one symbol in relation to 
another symbol means that the samples of the one symbol 
are the negative complex values of the samples of the other 
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symbol. The content, i. e. the absolute values, of the samples for recognizing the type of the received data bursts on the 

and thus the symbols of the different data bursts can be the basis of a phase value of the auto-correlation result of the 

same or different for the different data burst types. training sequence of the data burst. The information oo the 

Further advantageously, all symbols of said first and We of the received data burst can c. g. be used for the 

second training sequence respectively consist of the same * decision, if further processing, e. g. in a decoding means 6 

number of samples and have an identical absolute value. * performed or not. It is to be understood, that the commu- 

This greatly simplifies the general design of the communi- Nation <k™e 1 shown in FIG 2 only shows very generally 

cation devices, since all devices can be built with almost the ^ important parts in v ie w of the present invention, but 

same generating and receiving means for the training comprises all further necessary elements for transmitting 

sequences. Although the first and second training sequences 10 and receiving information in the telecommunication system, 

differ very Utile from each other, the autocorrelation result transforming received data bursts into visible or audible 

gives different phase values for the first and the second signals for a user and transforming speech or write data into 

training sequence, respectively, so that a clear distinction data bursts to be transmitted to another communication 

between the different data burst types is possible. device. 

Advantageously, the communication device according to 15 The communication device 1 according to the present 

the present invention is a mobile terminal of the telecom- invention is able to distinguish between first type data bursts 

munication system. Thereby, the first type burst is a down- and second type data bursts different from said first type data 

link data burst from a base station and the second type burst bursts by processing the auto-correlation result of the first 

is an uplink data burst from another mobile terminal. training sequence of the first type data bursts and the second 

20 training sequence of the second type data bursts, respec- 

BRIEF DESCRIPTION OF THE DRAWINGS tively. In case that the first type data bursts are transmitted 

from a base station and the second type data bursts are 

The present invention is explained in more detail in the transmitted from a mobile terminal of the telecom munica- 

following description by means of preferred embodiments ^ on system, the communication device 1 therefore is able to 

relating to the enclosed drawings, in which 25 distinguish between uplink and downlink data bursts and to 

FIG. 1 shows an example of a time frame structure of a decide upon the further processing of the received data 

media access control channel, bursts on the basis of this distinction. In case that the first 

FIG. 2 shows a basic structure of a communication device type data bursts are transmitted from a first mobile terminal 

according to the present invention, and the second type data bursts are transmitted from a 

FIG. 3 shows the basic structure of a training sequence 30 mobile ™> a ! ° f telecommunication system, 

,. A . the communication device 1 therefore is able to distinguish 

according to the present invention, ^ ^ q ^ ^ ^ termina , 

FIG. 4 shows the general structure of an autocorrelation and ^ bure(s frQm the second mobik lerminal> 

means and a recognizing means, which can be used in a respective l v , an d to decide upon the further processing of the 

communication device as shown in FIG. 2, 35 received data bursts on the basis of mis distinction. 

FIG. 5 shows an example of an auto-correlation result ^ d slmcture of ^ fot and the second training 

output from the auto -correlation means shown in FIG. 4 for enoes accordmg to the present invention is shown in 

a first training sequence according to the present invention, nG 3 ^ ^ and second training sequences may have the 

FIG. 6 shows an example of an output of the auto- same length, i.e. the same number of patterns or symbols si, 

correlation means shown in FIG. 4 for a second training 40 ^ ^ s(k-l), s(k), whereby each symbol consists of the 

sequence according to the present invention, same number of samples. The symbols of the first training 

FIG. 7 shows a first example of a recognizing means, sequence are identical to each other, i.e. have the same 

which can be used in a communication device according to sample sequence. The following equation is valid for the 

the present invention, and symbols and thus for the samples of the first training 

FIG. 8 shows a second example of a recognizing means, sequence: 
which can be used in a communication device according to 
the present invention. 

whereby O^k and O^t §T. K is the total number of 

DETAILED DESCRIPTION OF PREFERRED 5o symbo ls within the training sequence, T is the duration or 

EMBODIMENTS length of one symbol and t can be regarded as the time or the 

In FIG. 2, the general structure of a communication sam P le DU * ber ' 11 is t0 * noted > that the sam P les have 

device 1 for transmitting and receiving control and user data complex values 

bursts in a digital telecommunication system according to . ^ fl^oe everysymbol^ mverted 

the present invention is shown. The communication device 55 ™ °° to the preceding symbol. The symbols of the 

1 can be a mobile terminal or a base station or part of a ^ training sequence have the same absolute values.^g. 
mobile terminal or a base station of the telecommunication [he first, second, third etc. samplesof the respective symbols 
system. Hie communication device 1 comprises an antenna ^e the same absolute values. The ^ following equation is 

2 for receiving data bursts from a transmitting side, e. g. a therefore valid for the symbols and thus for the samples of 
base station of the telecommunication system. The received 60 second tramm g sequence: 

data bursts are supplied to a high frequency means 3, which St ( f )__ 5jt : ( ( ) 
downconverts the received high frequency bursts into base 

band signals. The downconverted signals are supplied to a whereby O^k §K and O^t §T K is the total number of the 

IQ-demodulation means 4, where they are demodulated to symbols within the second training sequence, T is the 
derive a data sequence and supplied to a correlation means 65 duration or length of one symbol and t can be regarded as the 
5 for auto-correlating the data. After the auto-correlation, the time or the sample number. The second training sequence 
auto -correlation result is supplied to a recognizing means 7 can, but does not need to have the same length or number of 
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symbols as the first training sequence and the same duration The divider 14 divides the output from the moving 

or number of samples within the symbols as the first training average means 13 by the output of the moving average 

sequence. The content, i. e. the absolute values of the means 11, so that a normalized value x(i)/y(i) is obtained, 

symbols of the first and the second training sequence are which is the auto-correlation result. The output from the 

identical, whereby every symbol of the second training $ divider 14 can then be further processed for a threshold 

sequence is inverted in relation to the preceding symbol, detection and/or a maximum search to find the correct 

which means that every first, second, third etc. sample of the correlation peak, e. g. using an absolute value means 15 for 

one symbol is the negative value of the respective first, calculating the absolute value of the normalized output of 

second, third etc. sample of the preceding symbol. The ^ divider 14 m6 / OT necessary means. The output of 

symbols of the first ^ training sequence are not mverted in J0 me abso i ute value mean s 15 shows an auto-correlation peak, 

relation to each other. By myertmg the symbols of the en(J of ^ ^ sequeDce) which cao be used 

second training sequence in this way, a different phase » communication device 1 to find the correct timing and 

behaviour for the first and second training sequence can be 7 . . , t . * ♦■ j • „ % tUo 

obtained in the auto-correlation procedure performed in the 10 S el synchronized to other commumcatton devices of the 

recognizing means 7, so that first and second training telecommunication system. 

sequences and therefore first type and second type data 15 Further, the complex value of the auto-correlation result at 

bursts can be distinguished from each other. auto-correlation peak position can be used to estimate 

It is to be noted, that the present invention is not limited the frequency offset. Ideally, the auto-correlation peak 

to the above described inversion of the symbols in the should correspond as accurate as possible to the timepoint of 

second training sequence, but it is also possible to invert the last sample of the training sequence. The normalized 

only every third, fourth and so on symbol or only one or two 20 output of the divider 14, i.e. the auto-correlation result is 

symbols of the second training sequence in relation to the further used by the recognizing means 7 for recognizing the 

corresponding samples of the first training sequence as long type of the received data burst. 

as a phase difference of the auto-correlation result of the first It is to be noted, that the absolute value means 10 and the 
and the second training sequence is obtained. Further, all the moving average means 11 as well as the divider 14 are 
symbols of the first and the second training sequence do not 25 optional and that an unnormalized signal can a used to detect 
necessarily need to have the same absolute values. However, the auto-corralation peak and recognize the type of a 
if all symbols of the first and the second training sequences received data burst in the recognizing means 7. In this case, 
have the same absolute values, the generating and transmit- the output of the moving average means 13 is the auto- 
ting structures on the transmitter side can be used in all correlation result. 

communication devices of the telecommunication system, 30 The delay value D ac , by which the samples are delayed in 

whereby only slight modifications are necessary for the the delay means 8, should satisfy the equation D nc =J/T s , 

different types. The receiving and recognizing structures on whereby T, is the sampling rate of the telecommunication 

the receiving side, as e.g. the correlation means 5 and the system. Further, the moving average window W should 

recognizing means 7 of the communication device 1 of the satisfy the equation W=Tx(K-l)nV T is the duration of one 

present invention can be used in all communication devices 35 symbol in the first and the second training sequence and K 

of the system since they are able to process training is the total number of symbols within the first and the second 

sequences of different lengths. If e.g. a first training training sequence, respectively. Further, f^ ± l AT should be 

sequence having a length of 8 symbols and a second training fulfilled, f being the maximum allowed frequency offset of 

sequence having a length of 6 symbols are received, both the system. 

training sequences are processed in the same way by the 40 In FIG. 5, an example for the output of the absolute value 

correlation means 5, whereby the amplitude of the correla- means 15 is shown. The diagram thereby shows the ampli- 

tion peak and the position of the correlation peak may be rude A in a solid line and the phase <|> of the output of the 

different. However, the recognizing means 7 is still able to absolute value means 15 in dashed lines. The horizontal axis 

distinguish the first and the second training sequence on the is the number of the samples. The example shown in FIG. 5 

basis of the phase information of the auto-correlation result. 45 is based on a first training sequence with T/T f «16 and K=6. 

FIG. 4 shows a more detailed example of the correlation The auto-correlation peak can be seen at the last sample of 

means 5 for auto-correlating received data bursts of the the training sequence, i. e. sample number 96. For the 

communication device 1 according to the present invention. example shown in FIG. 5, the above -explained equation S k 

The received data bursts are processed by the (t) is true. Thus, each symbol of the training 

IQ-demodulation means 4 and the corresponding output data 50 sequence has the same shape and the same content of 

are supplied to the correlation means 5 in form of data samples. As can be seen by the dashed line indicating the 

samples. In the correlation means 5, the samples are sup- phase <j>, which is the phase of the output of the divider 14, 

plied to a delay means 8 for delaying the samples by a factor remains zero during the entire training sequence and even 

D ac and supplied to a means 9 for calculating the conjugate beyond the auto-correlation peak. 

complex value of the data. The conjugate complex data 55 FIG. 6 shows the absolute value of the amplitude A and 

samples output from the means 9 are multiplied with the the phase <(> of the output of the auto-correlation means 5 for 

received data samples in a multiplier 12. If e.g. the delay the second training sequence, which satisfies the equation S* 

means 8 delays the received data by one sample, so that the (t)— S^ O). In this case, each symbol of the training 

conjugate complex value of each preceding sample is mul- sequence is inverted in relation to the respective preceding 

tiplied with the succeeding sample in the multiplier 12. The 60 symbol. The training sequence used in the example shown in 

multiplication product output from the multiplier 12 is then FIG. 6 fulfills the parameters T/T x -16 and K-4, so that the 

supplied to a moving average means 13 calculating the last sample of the training sequence is the sample number 

moving average values within a window of size W. Further, 64, at which the amplitude A shows the auto -correlation 

the square absolute value of the received data is calculated peak. The phase 4» of the auto-correlation result at the 

in a corresponding calculation means 10 and then supplied 65 auto-correlation peak or during the duration of the training 
to a moving average means 11, which performs a moving sequence allows a clear distinction to the first training 

average calculation within the same window of size W. sequence shown in FIG. 5. In difference to the training 
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sequence of the example shown in FIG. 5, in which the What is claimed is: 

phase 6 remains zero during the entire duration of the 1. Communication device for transmitting and receiving 

training sequence and beyond the auto-correlation peak, the control and user data bursts m a digital telecommunication 

phase 4> of the training sequence of the example shown in system, comprising: 

FIG 6 in which every symbol is inverted in relation to the 5 receiving means for receiving data bursts including bursts 

preceding symbol shows a significantly different phase of antitype and bursts of a second type different from 

characteristic during the training sequence and at the end of said first type, said first type bursts respectively com- 

basis of the p^ase information of the auto-correlation result bursts respectively comprising a second training 

a clear distinction between the different training sequences sequence, 

and therefore between the different types of data bursts can correlation means for auto-correlating the data of received 

be achieved. Thereby, the phase value of the auto-correlation data bursts and outputting an autoncorrelation result, 

result during the part of the training sequence before the and 

auto-correlation peak or the phase value at the auto- recognizing means for recognizing the type of a received 

correlation peak may be used for the distinction. data burst on the basis of a phase value of the auto- 

ln FIGS. 7 and 8, two examples of the recognizing means correlation result of the training sequence of said data 

7 for recognizing the type of a data burst on the basis of the burst. 

phase value of the auto-correlation result of the training 2. Communication device for transmitting and recemng 
sequence are shown. In the example shown in FIG. 7, the 2Q control and user data bursts in a digital telecommunication 

recognizing means 7 comprises a splitting means 16 for system according to claim 1, 

splitting the auto-correlation result into a real part and an characterized in, 

imaginary part, whereby the real part is supplied to a sign that ^ recognizing means comprises means for detect- 

detector 17 for detecting the sign of the real part of the mg the phase value c f me auto-correlation result of the 

(normalized) auto-correlation result. Thereby, the sign 1$ training sequence, 

detection of the real part of the auto-correlation result can be 3 Communication device for transmitting and receiving 

regarded as a simplified phase detection, since the sign value CO ntrol and user data bursts in a digital telecommunication 

of the real part is positive in case that the absolute value of sys tem according to claim 2, 

the phase of the real part is smaller or equal nil and the sign characterized in 

value of the real part of the auto-correlation output is 3Q recogmziag meaD s comprises means for corn- 
negative if the absolu* value ^ said detected phase value with a predetermined 
correlation result is smaller than % but langer than k/2 . The L ase 8 threshold t0 recognize the type of the received 
sign detector 17 therefore outputs the information that the piidw uucouuiu ^ 
realpartofthe auto-correlationresultis Station device for transmitting and receiving 
^TrSX^o^ 35 control and u*^^ 
information from the sign detector 17 and to generate system according to claim 1, 
corresponding control information for further processing characterized in, 

steps to be performed in the communication device 1. The that said recognizing means comprises means for detect- 

structure of the recognizing means 7 shown in FIG. 7 is 4Q i ng the sign value of the real part of the auto correlation 

simple and easy to implement. result of the training sequence and means for determin- 

The example of the recognizing means 7 shown in FIG, ing the type of the received data burst on the basis of 

8 is more complex than the example shown in FIG. 7, since said sign value. 

the recognizing means 7 of this example comprises means 5. Communication device for transmitting and receiving 

19 for detecting the phase of the auto-correlation result of 45 control and user data bursts in a digital telecommunication 

the training sequence and means for comparing the detected system according to claim 1, 

phase with a predetermined phase threshold to recognize the characterized in, 

type of the received data burst. Thus, the phase of the that ± u sa j d or sa j d second training sequence every 
auto-correlation result is accurately determined in the detect- symbol is inverted in relation to the respective preced- 
ing means 19 and can e. g. also be used to determine a 50 mg sym bol. 

frequency offset for the data transmitted from another com- 6 Communication device for transmitting and receiving 

munication device. Thereby, the detecting means 19 can e.g. control and user data bursts in a digital telecommunication 

calculate the angle of the auto-correlation result and then S y S t em according to claim 5, 

calculate the phase value from the calculated angle. characterized in, 

As can be seen from the above, the present invention 55 thal all symbols of said flrst an d second training sequence 

enables the use of very simple training sequences in data respectively consist of the same number of samples and 

bursts of different types, whereby the training sequences of haye aQ identical absolute value . 

the different types can be constructed very similarly but still ? Communication device f or transmitting and receiving 

distinguishable on the receiver side, so that a distinction can coatro \ and ^ data bursts in a digital telecommunication 

be made between uplink and downlink traffic. Further the 60 m accordin t0 one of me claims ^ 

auto -correlation means 5 which is used for detection of the J • h * 

auto-correlation peak for achieving synchronization is also characterized in, . 

used for distinguishing the different types of data bursts by that said communication device is a mobile terminal of 

means of its phase information. Thus, the reusability of the said telecommunication system, whereby said first type 

auto-correlation means 5 in base stations as well as in mobile 65 burst is a downlink data burst from a base station and 

terminals of the communication system provides an easy and said second type burst is an uplink data burst from 

cheap way of implementation. another mobile terminal. 
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8. Method for distinguishing between data bursts of a first 
type transmitted from a first communication device and data 
bursts of a second type different from said first type trans- 
mitted from a second communication device in a digital 
telecommunication system, said first type bursts comprising 
a first training sequence and said second type bursts com- 
prising a second training sequence, with the steps of 

receiving a data burst, 

auto-correlating the data of said received data burst and 
out putting an auto-correlation result, and 

recognizing the type of said received data burst on the 
basis of a phase value of the auto-correlation result of 
the training sequence of said data burst. 

9. Method for distinguishing between data bursts accord- 
ing to claim 8, 

characterized in, 

that said recognizing step comprises the step of detecting 
the phase value of the autocorrelation result of the 
training sequence. 

10. Method for distinguishing between data bursts accord- 
ing to claim 9, 

characterized in, 

that said recognizing step comprises the step of compar- 
ing said detected phase value with a predetermined 
phase threshold to recognize the type of the received 
data burst. 
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11. Method for distinguishing between data bursts accord- 
ing to claim 8, 

characterized in, 

5 that said recognizing step comprises the steps of detecting 
the sign value of the real part of the auto-correlation 
result of the training sequence and determining the type 
of the received data burst by means of said sign value. 

10 12. Method for distinguishing between data bursts accord- 
ing to claim 8, 

characterized in, 

that in said first or said second training sequence every 
15 symbol is inverted in relation to the respective preced- 
ing symbol. 

13. Method for distinguishing between data bursts accord- 
ing to claim 12, 

20 characterized in, 

that all symbols of said first and second training sequence 
respectively consist of the same number of samples and 
have an identical absolute value. 
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